INTRODUCTION
In Vietnam, a total of 216,254 HIV infections have been reported as of 30 November 2013 since the HIV became a notifiable disease in 1994 [1] . Half of the HIV-infected individuals have been people who inject drugs (PWID) [2] . Almost HIV-infected individuals have been people who inject drugs (PWID) (PWID: 39.2% and heterosexual sex: 18%) [2] . HIV continues to affect high-risk groups such as PWID (incidence: 10.3%), commercial sex workers (CSWs) (incidence: 2.6%), and men who have sex with men (MSM) (incidence: 3.9%). HIV continues to affect high-risk groups such as PWID, commercial sex workers (CSWs), and men who have sex with men (MSM). Geographic differences have been reported, such as in North Western Vietnam transmission among PWID appears to be more prevalent, whereas in South Western Vietnam sexual transmission is the top mode of HIV transmission [2] .
The HIV Sentinel Surveillance (HSS) and the HIV Sentinel Surveillance combine with behavioral (HSS+) is national sentinel surveillance, which conducted annually, from May to September. First training and planning activities usually take place in May and provinces are expected to send data to regional or national institutions by the end of October. Testing for HIV follows strategy 2, which means that only two types of testing methods with different assays, and therefore the test results are not confirmed by a third test to enable the confirmation for those who were screened positive of their results.
The HSS together with the HIV/AIDS case reporting, are two core components of the HIV/AIDS surveillance system providing systematic, on-going monitoring of HIV epidemic in Viet Nam. The HSS was first conducted in 1994 in 10 provinces and then expanded to 12 provinces in 1995 and eventually to 40 out of 63 provinces nationally in 2003. It is expected that the HSS data will provide evidence for (1) describing prevalence of HIV in different population groups; (2) monitoring trends of HIV prevalence among different sentinel populations; (3) programming and planning HIV activities in the provinces; and (4) serving as a key source of data for HIV estimation and projection at the national level. Since its implementation, the HSS targets two different groups of populations: (i) Most at Risk Populations (MARPs) including PWID, CSWs, and MSM and (ii)-non MARPs including urban and rural pregnant women, males with sexually transmitted infection, tuberculosis patients and military recruits.
Since 2009, World Health Organization (WHO), Vietnam Administration of HIV/AIDS Control (VAAC), and National Institute of Hygiene and Epidemiology (NIHE) piloted a brief behavioral questionnaire added to HSS. The revamped surveillance system is now known as "HSS+". HSS+ includes behavioral questionnaires for three MARPs groups, and these questionnaires contain key behavioral indicators in addition to HIV prevalence. After the success of the pilot, WHO and Joint United Nations Program on HIV and AIDS (UNAIDS) advocated the VAAC to expand the HSS+ to as many HSS provinces as a resource allows. In 2013, the number of provinces that implemented HSS and HSS+ increased to 40, with 22 provinces implementing HSS+.
In Gia Lai, which is one of the mountainous provinces in Central Highland with more than 1.4 million people in 2013, the HIV epidemic has primarily affected PWID. The HIV rates per 100.000 persons were 58 in the province. Moreover, the HIV prevalence of Gia Lai province in According to the HIV surveillance data as of September 2014, 36% of 785 HIV-infected cases in the province were PWID, 2% were CSW [3] . In Central Highland, Gia Lai is only province, which was included as part of the HSS in 2004 and HSS+ in 2012 to detect and identify HIV-infected individuals. In addition, the province has made efforts, such as free needles distribution programme and harm reduction activities, to implement HIV/AIDS prevention and control activities to reduce HIV.
To date, despite the aforementioned efforts, gaps remain. First, the intervention programmes have not necessarily covered high-risk groups in Gia Lai province. Second, risk behaviors and access to intervention services have not been well-studied, mainly because such data were unavailable. As of 2012, the sentinel surveillance system has collected behavioral information, providing an opportunity to investigate risk behavior related to HIV transmission among PWID in Gia Lai. There are many studies on HIV, but lack of study on risk behavior in Gia Lai province. In 2011, the behavioral and biological survey among PWID in Central Highland showed that Gia Lai was highest HIV prevalence (19.3%), following Kon Tum (11.4%), Dak Nong (8.4%) and Dak Lak province (6.4%) [4] . Therefore, our findings aimed to determine risk factors for HIV infection by analyzing 2014 HIV sentinel surveillance data in Gia Lai, with the hopes of providing evidence to improve intervention programmes for PWID in Gia Lai province.
METHODS

Study design and subject selection
We performed a cross-sectional survey of 150 randomly selected PWID from June to September 2014 in Gia Lai province. This study is a part of the national HIV sentinel surveillance data, which compile information from annual cross-sectional studies that are performed according to the National Technical Guidelines for HIV/STIs Sentinel Surveillance [5] . This cross-sectional study involves face-to-face interviews to collect information about drug use, history of drug use, and sexual behavior. In addition, the blood samples were collected and tested to determine the HIV status according to the guidelines [5] . For the purpose of our data analysis, individuals who were aged 16 years or older and have injected drugs in the past one month were identified using the provincial surveillance data, labor department records, and police records and were included in the analyses.
Data analysis
We first used descriptive statistics to describe the data. Chi-square or Fisher's exact tests were then used to compare proportions of HIV status among PWID with potential risk factors such as ever sharing needles, duration of drug use, ever having vaginal intercourse with CSWs, frequency of vaginal intercourse with CSWs in the past month and age. Multivariable logistic regression was performed including the variables that were significant in the Chi-square tests, to examine risk factors for HIV infection among PWID. For each variable, the odd ratio, 95% confidence intervals and P-values were calculated. The P-value of less than 0.05 was considered to be statistically significant. The data were analyzed by Epi-Info 7.1 (CDC, Atlanta, GA, USA).
Ethics
The study was approved by IRB of National Institute of Hygiene and Epidemiology, Vietnam on 27 th May 2014 (reference number: VN01059-07). Written informed consent was signed by all participants. Extended information on material and methods have been reported previously.
RESULTS
Descriptive analysis
There were 150 PWID in 2014. The average age was 27 years (range 17-53 years) with the 20-24 year-old age group representing the largest group (30.7%) ( Table 1 ). In addition. The average age of the initiation of injection drug use was 23 years (range 14-46 years). There were 64.7% (97/150) who knew the place providing HIV testing service. Of the 150 PWID, 14 were HIV positive, giving the prevalence of 9.3%.
Among the 150 PWID, 67 (44.7%) reported injecting drugs for more than 3 years, 50 (33.3%) reported having ever shared needles, and, of those who reported sharing needles, 34 (22.7%) reported sharing needles in the past one month. Forty-six (30. Table 1 ).
Risk factors for HIV
The univariate analysis identified ever sharing needles, duration of injection drug use, ever having sex with CSW, and frequency of sex with CSW in the past month as significant risk factors for HIV infection ( Table 2) . In multivariable analysis, all of these risk factors, but ever having sex with CSW, remained significantly associated with HIV infection.
The univariate analysis represented that the age group was not significantly difference between aged under 25 and aged more than 25. Those people sharing needles and people injecting drug more than 3 years are more likely infected with HIV (0.1 times) than people who do not sharing needles and injecting drugs less than 3 years (p<0.05). The respondents have intercourse with CSW have 0.3 times infected with HIV higher than those who do not have sex with CSWs (p<0.05). But PWID had intercourse with CSWs more than one time per month have 0.2 times higher than those who have intercourse with CSWs less than one time per month (p<0.05). Moreover, the group aged 25 or older had 0.6 times infected with HIV than PWID under 25 years, but not statistically significant (p>0.05).
In the results of multivariable showed that people sharing needles, injecting drugs seniority, sexual intercourse with CSWs and sexual intercourse with CSWs once per month, but age group had statistically significant with HIV status (p< 0.05). The people share needles have 6.7 times most likely at risk of HIV infected than those who do not sharing needles (95% CI: 1,6-27, p<0.05). The people injecting drugs more than 3 years have 6.1 times most likely to infect HIV than people injecting drugs under 3 years (95% CI: 1,2-30,3, p<0.05).
Other risk behaviors of PWID is having sex with CSWs, the results represented that the people intercourse with CSWs has 1.8 times most likely at risk of infected with HIV than who do not have sex with CSWs, but the not statistically significant with HIV status (95% CI: 0.5-6.3, p>0.05). Especially, the frequency of sexual intercourse with CSWs has 4.0 times most likely infected with HIV than those who had intercourse with prostitutes once per month (95% CI: 1,0-15,3, p<0.05). In our analysis, HIV prevalence among PWID in Gia Lai province was 9.3%. This result is similar with HIV sentinel surveillance in 2013 (9.3%), but lower than 2012 (9.7%) [6] . This result also is lower than that 19.7% of PWID estimated by the study of Integrated Biological and Behavioral in the broader region of the Central Highlands of Vietnam in 2011, and in Ho Chi Minh City (46.1%), but was higher than Da Nang City (1%) [4, 7, 8] . Moreover, the finding was inconsistent with the study in other countries including Indonesia with high HIV prevalence in 2010 (60%) [9] . The HIV prevalence decline in comparison with previous studies may have been due to effective intervention strategies in PWID group conducted in 2014 in Gia Lai province, but the potential risk for community remaining as the HIV control challenge [2] .
It is anticipated that PWID population in Gia Lai would face the threat of HIV infection, especially among needle sharing group. This study demonstrated that 22.7% of PWID had ever shared needles in the past month. This result was lower than other studies conducted in 2012-2013 (35.9% and 71.2%, respectively) and was lower than other provinces such as Ho Chi Minh City (39.3%), Da Nang City (39%) in 2013 [2, 3] . Moreover, this finding was lower than the similar study in Dak Lak provinces (76%), Bac Giang province (16.3%), Thai Nguyen province (15%), but higher than the similar study in Hue City (18.7%) [10, 11, 12, 13] . The study in 23 cities of American showed 31.8% of PWID sharing needles, which was higher than this finding [14] . The result was similar with study in Hanoi and Ho Chi Minh City, where the PWIDs remained high HIV infection due to risk behaviors such as the history of infecting and the durian of injecting drugs [15] . This suggests that behavioral modification and safe injection counseling programs between 2012-2013 in Gia Lai were effective/successful in targeting PWID. The multivariable analysis supported our conclusion that sharing needles and longer duration of injecting drugs were associated with a higher risk of HIV infection. [15, 16] .
In this study, there was 30.7% PWID reporting that they had ever had vaginal intercourse with CSWs, and 58.3% PWID having sex without using condom in the most recent. This percentage decreased from the result of HIV sentinel surveillance in 2012 and 2013 (68% and 61%, respectively) [1] . However, the figures are still higher than the national average in 2013 in having intercourse and in frequency of intercourse with CSW (23% and 37.1%) [10] . This result were lower than the study in Hue City with 44.7% PWID had intercourse with CSWs [13] . The multivariable analysis showed conclusion that the PWIDs with frequency of sexual intercourse with CSWs were associated with HIV infection [1, 16] . This risk behaviors among PWID in Gia Lai will lead to potential infection for the community. 
CONCLUSION
HIV prevalence among PWID in Gia Lai was 9.3%, where working age group, specifically ages between 20 and 24, was most prominent. There are 30.7% sharing needles and of which 58.3% had sex with CSWs without using condom. Especially, there was remaining 22.7% PWID sharing needles. Most frequent risk behaviors included ever sharing needles; duration of injecting drugs over 3 years; having sex with CSW in the past one month.
Based on the findings, the further studies should be conducted to better understand underlying reasons for needle sharing behavior among PWID to provide evidence for future HIV prevention and interventions. The study findings suggest the need for strengthening harm reduction programme implementation by local government such as "free needles distribution", "Volunteering counseling and testing services", and "Methadone treatment". The sentinel surveillance should continue to monitor the risk behaviors among PWID in Gia Lai, Vietnam.
